Implications of variation of epinephrine auto-injector needle length.
The variation of needle lengths of epinephrine auto-injectors (EAIs) has not been investigated. To investigate the impact of the variation of the needle length of EAIs. Skin-to-muscle (STMD) and skin-to-bone distances (STBD) were measured for 303 children and adolescents and 99 adults. Distance was determined by ultrasound, applying high or low pressure on the probe. The risk of subcutaneous and periosteal/intraosseous injection was calculated using the lower and upper acceptance limits for length of EAI needles as provided for 3 high-pressure EAIs (HPEAI) and 1 low-pressure EAI (LPEAI). The variation in needle length of the HPEAIs are for Epipen Jr/Epipen 5 mm, for Jext 2 mm, for Auvi-Q 2.5 mm, and for the LPEAI, Emerade, 1.5 mm. When using the longest acceptable needles for Epipen Jr, the risk of intraosseous/periosteal penetration was highest in children weighing less than 15 kg at 60% and for Jext at 43%. The risk was low for Auvi-Q and Emerade. The risk of subcutaneous injection was greatest with the shortest needles of the Auvi-Q 0.1 mg at 94% in children weighing less than 15 kg. In adults, the risk of subcutaneous injection using the shortest needles was for Epi-Pen at 41%, Jext at 36%, Auvi-Q at 38%, and Emerade at 12%. The variation in needle length of EAIs influences the risk of subcutaneous and intraosseous/periosteal injections. Compared with Epipen Jr, the Auvi-Q 0.1 mg for children weighing less than 15 kg had a low risk of intraosseous/periosteal injection but a very high risk of subcutaneous injection. For adults, there is a significant risk of subcutaneous injection.